INTRODUCTION
_ _ "-_ up to 2500 feet in depth will be drilled, and then -14 _ JNmAL RISE instrumented in order to define thew "rpoten-,, ,_ I,,,,1 ,_ l i l,, ,,I ,, j J l ,, , i tial field within the unsaturated zone. Thermo- 1. Determination of a voltmeter zero value; Thermocouple psychrometers are very sensitive instruments widely used for measuring 2. Excitation of the psychrometer with a water potential (Brown, 1970 figure 1) , a plateau visually, automating the process is not the thermocouple psychrometer warms up straightforward when the entire curve_is not again. The rate of 4he warming is modified by available, or when the part of the curve that is the evaporation of the water droplets on the available has a considerable am_mnt of noise. thermocouple bead, producing a slowing of the warming process (the plateau region) until ali In addition, the actual shape of the the water has evaporated.
Once the water has psychrometer curve changes when going from evaporated, warming of just the bead continues, dry to wet conditions. A method that may be ideal for the well-defined curve shown in figure As part of the Surface-Based Borehole lnves-1 may fail at very wet or very dry conditions. tigations of Yucca Mountain, Nevada, (which is Under very wet conditions, the plateau is so being evaluated for use as a potential underextended that the final increase in voltage may ground repository for high-level radioactive not occur for 10 minutes or longer. Wetter condiwaste), it will be necessary to have more than 600 tions also result in a weaker signal and increased calibrated psychrometers available for signal-to-noise problems. Verv dry conditions, measuring water potential. Figure 3 . There is a quick increase in the delta sion of ttle points in the initial voltage increase, intercept and then a flattening out as the plateau the line has a steep slope and the trial intercept is is reached. The point used to calculate the actual very negative. As the subset is moved along the delta intercept is indicated in figure 3 . The origcurve, the first point is dropped off, and a point inal curve is shown in Figure 4 . The points is added to the end to give line 2. Since less of the located between sample start and sample finish initial voltage increase is included in the regreswere used to calculate the delta intercept by sion, the line is not as steep as line 1, and the trial extrapolating the intercept regression line back intercept is not as negative.
The intercept will to the time at which excitation ended (4 seconds).
continue moving upward until the regression To compensate for noise in the curve and for the has reached the plateau (line 4). At that point, fact that the plateau may not be perfectly flat, the the trial intercepts will oscillate around the true curve is first smoothed by replacing the intercept due to the noise in the points in the measured values with median values. The plateau, number of points used in each regression also is If one continued to step along the thermoadjusted to compensate for the shorter plateaus couple psychromete_' curve in this fashion, the observed with dry samples. The number of trial intercepts eventually would become more points has been adjusted empirically by negative again as points from the final increase comparing the results of the algorithm with lines begin to be included.
A plot of the trial interdrawn visually for a I to 60 bar equivalent range cepts versus the starting time of the sequential of salt solutions for the instruments and subsets used for the linear regressions is shown psychrometer type being used. ALGORITHMOVERVIEW 3 -10 ,l'V,,v|,_V',l,,,,l,r.j The area bounded by sample start and sample finish is the section of the curve used for the In order to determine the actual delta intercalculation of the regression line and the delta cept, the algorithm selects the highest (least intercept. negative) intercept.
The algorithm continues to step along the curve until enough regressions miss it entirely. If these conditions exist and the with equal or lower (more negative) intercepts algorithm runs out of data without meeting the than the trial delta intercept are found.
Ten stopping criteria, the value of the delta intercept points with intercepts lower than the trial point calculated at the first trial point is used as a are required to satisfy the stopping criteria. This default and the failure is indicated. To properly requirement insures that the process has stepped condition the algorithm, a wide range of up far enough on the curve to reach the plateau conditions should be tested to empirically region (see fig. 3 ). determine the proper sample size for the conditions and type of psychrometer to be used.
In practice, the algorithm works best when there is a clearly defined plateau region. When the plateau is iii defined due to noise, shows 
!molementation of the Algorithm in a

